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INTRODUCTION
The insertion of the penis in the vagina during coitus, or the sensory stimuli (olfactory, visual or auditory) associated with coitus, causes the release of oxytocin (Debackere, Peeters & Tuyttens, 1961; Sharma, Fitzpatrick & Ward, 1972; Barowicz, Wojcik, Ewy & Wierzchos, 1972) and most probably also vasopressin (Friberg, 1953; Eränkö, Friberg & Karvonen, 1953; Peeters & Debackere, 1963; Fitzpatrick, 1966) . These two hormones are both known to stimulate contractions in the ductus deferens and ductus epididymidis in the rabbit (Melin, 1970) , and oxytocin also has an effect in the ram (Knight, 1972) and the mouse (Hib, 1974) . Another effect of these hormones is to increase the volume of semen ejaculated and the sperm density in the ejaculates of rabbits (Kihlström & Melin, 1963; Kihlström & Agmo, 1974) and rams (Knight & Lindsay, 1970) , and to increase the rate of transport of spermatozoa through the ductus deferens in rams (Ewy & Bielanski, 1962) .
The aim of the present study was to obtain a more complete picture of the importance of the neurohypophysial hormones for the emission of semen. In the study by Kihlström & Agmo (1974) in which vasopressin was found to increase the sperm density of the ejaculates of rabbits, lysine-vasopressin was used. Since the neurohypophysial vasopressor principle in rabbits has been identified as arginine-vasopressin (Chauvet, Chauvet & Acher, 1971) , this hormone was used in the present study. Kihlström & Melin (1963) injected doses of 600 to 1000 mU oxytocin when they studied the oxytocin effects on sperm yield in rabbits. It has since been shown that a dose of 80 mU is maximal with regard to the influence of oxytocin on sperm transport in the uterus in rabbits (Morton, 1974) . A lower dose of oxytocin was therefore used in this study. A potent oxytocin analogue, de-amino^oxytocin (ODA 914) , was also included.
Besides these peptides, arginine-vasotocin, the antidiuretic hormone in birds, was also studied. This substance has recently been shown to be present in the pineal gland of the human fetus (Pavel, Dumitur, Klepsh & Dovcescu, 1973) 
Procedure
Males were allocated to four groups, each group receiving either the ex¬ perimental peptide or saline as a control (see Table 1 ). Every 2nd day, each rabbit (in randomized order) was injected intravenously with 0-1 ml physio¬ logical saline, or a peptide in 0-1 ml saline, until fifteen injections of each treatment had been given. About 30 sec after injection, a teaser doe was intro¬ duced and a sample of semen was collected from the artificial vagina. The latency from introduction of the female to the first ejaculation was timed with a stop-watch. The doe was left with the buck and a further ejaculate was col¬ lected as soon as the buck mounted for a second time. The volume of the ejaculate was determined to the nearest 0-1 ml, and spermatozoa were counted as described by Kihlström & Fjellström (1967 
DISCUSSION
The inter-individual variations in ejaculate characteristics, e.g. volume, sperm concentration, were generally only as large as, or were smaller than, the intra-individual variation. In one instance (the ejaculate volume of the bucks injected with vasopressin), the intra-individual variation turned out to be larger than the inter-individual variation. Dogett (1956) has shown that in a single rabbit the sperm count can vary from almost nil on one day to 320 106 2 days later. Although the variation in the volume of semen recorded here was not so dramatic, it tended to parallel the changes in total sperm count.
Although the basal level of vasopressin in plasma is about 2 µ /ml (Beardwell, 1971) , it is known that severe haemorrhage may result in concentrations of 10 mU/ml (Ginsburg & Smith, 1959) . The dose used in this study would give a theoretical maximum concentration of 50 µ /ml in a rabbit weighing 3-0 kg with 200 ml blood. This level may be regarded as physiological. It is evident that arginine-vasopressin in such doses has a significant effect upon the number of spermatozoa in the first ejaculate. This is in accordance with earlier observa¬ tions with lysine-vasopressin, when 40 mU was found to be an effective dose (Kihlström & Agmo, 1974) . Since 'physiological doses' of vasopressin increase the number of ejaculated spermatozoa by more than 100%, it is reasonable to conclude that it is of physiological significance. The following hypothesis for the function of vasopressin is suggested. As a result of'conditioning', vasopressin is released during the preparatory stages of mating. It stimulates contractions of the tubules in the cauda epididymidis and ductus deferens (Melin, 1970) , and spermatozoa are transported towards the urethra. When, at ejaculation, the sympathetic discharge induces strong contractions in the ductus deferens, the spermatozoa are propelled into the urethra. The term 'conditioning' is here used in its classical sense. The 'unconditioned' stimulus can be the insertion of the penis in the vagina and the 'unconditioned', as well as 'con¬ ditioned', response is release of neurohypophysial hormones. The 'conditioned' stimulus may be the odours, sights or sounds produced by the female during courtship and coitus.
At the dose used here, oxytoxin was found to have no over-all effect on the number of spermatozoa ejaculated. Kihlström & Melin (1963) and Fjellström, Kihlström & Melin (1968) found an increased number of spermatozoa in the first ejaculate as well as in the combined Ejaculates 2 to 5, together with an increased sperm density. This is in contrast to the findings in the present study. Fjellström et al. (1968) observed a shortening of the ejaculation latency, whereas no effect was observed in this study. The most likely explanation for the different results is the different doses of oxytocin that were used (about 1000 mU versus 200 mU in this study). Since there was a significant interaction between treatment and rabbit, it is possible that the sensitivity to oxytocin varies between animals and, if the dose used here was a borderline dose, it is reasonable to suppose that it should have effect in some rabbits but not in others. Melin (1970) found that vasopressin (20 mU/kg) increased the frequency of contrac¬ tions as well as the tonus in the ductus epididymidis. At the same dose, oxytocin was without effect on these parameters. We suggest, therefore, that the pre¬ viously observed effects of large doses of oxytocin on sperm yield were pharma¬ cological rather than physiological. Doses above and below the optimal dose described by Morton (1974) had no effect. It could be argued that the failure to obtain effects with oxytocin, ODA 914, and arginine-vasotocin in this study was due to the fact that the doses used were too large, but when other authors have noted effects of oxytocin on ejaculate volume and numbers of spermatozoa (Kihlström & Melin, 1963 , Fjellström et al., 1968 , the doses used have been higher than those in this study. In a preliminary experiment, we injected 200 mU ODA 914 with no effect. The dose of vasotocin which had a positive effect was much smaller than the comparable dose of vasopressin (200 mU AVP versus 50 mU pressor activity in the AVT dose) (Kihlström & Agmo, 1974) .
Vasotocin and ODA 914 did not appear to affect the sperm yield. This could indicate that the response to vasopressin is not the result of some non¬ specific effects on blood pressure or of a general smooth muscle-stimulating effect. This is indicated by the fact that vasotocin has a vasopressor activity intermediate between that of oxytocin and vasopressin, whereas ODA 914 has a much greater smooth muscle-stimulating activity than oxytocin (Berde & Boissonnais, 1968) .
It is concluded that vasopressin is the neurohypophysial hormone which stimulates the release of spermatozoa. The well-established release of oxytocin during coitus may have other functions affecting male fertility (Melin, 1971a, b 
